Evidence for multiple steps in neoplastic transformation of normal and preneoplastic Syrian hamster embryo cells following transfection with Harvey murine sarcoma virus oncogene (v-Ha-ras).
Neoplastic development of Syrian hamster embryo (SHE) cells in culture is a multistep process in which intermediate or preneoplastic cells can be identified and isolated. In an attempt to further characterize normal and preneoplastic cells, we have compared their susceptibilities to neoplastic transformation following transfection with cloned DNA of the oncogenic virus, Harvey murine sarcoma virus (HaMSV). Normal SHE cells, which are stably nontumorigenic when injected in nude mice, are competent to take up and express exogenous DNA as demonstrated by transfection experiments with pSV2-neo DNA and certain viral DNAs. SHE cells treated with 5 micrograms of HaMSV DNA per dish remained nontumorigenic. Colonies of SHE cells, isolated after cotransfection with HaMSV and pSV2-neo DNA and selection for G418 antibiotic resistance, expressed Harvey murine sarcoma virus oncogene (v-Ha-ras) RNA and were initially morphologically altered; however, all colonies senesced when subcultured. In contrast, transfection of the cells with polyoma virus DNA alone or HaMSV DNA plus MC29 viral DNA (pSVv-myc) and then injection of the cells into nude mice resulted in progressively growing tumors of hamster origin within 3 to 5 weeks. A preneoplastic cell line, DES-4, isolated after treatment of SHE cells with the human carcinogen diethylstilbestrol, was chosen for comparative analyses. These immortalized cells are nontumorigenic and excellent recipients for exogenous DNA. In contrast to SHE cells, DES-4 cells were highly susceptible to neoplastic transformation following transfection with HaMSV DNA. To further investigate the role of HaMSV DNA in the neoplastic transformation of DES-4 cells and to determine whether this occurred as a single step, clones of DES-4 cells cotransfected with pSV2-neo and HaMSV DNAs were selected by antibiotic resistance and characterized. There was a good correlation between tumorigenicity and expression of v-Ha-ras DNA; however, the clones were highly variable in terms of their latency periods in vivo and anchorage-independent growth. Neither of these two parameters correlated with the level of expression of v-Ha-ras RNA. All of the cell lines derived from tumors and reinoculated into nude mice had short latency periods in vivo, were highly anchorage independent, and had high levels of v-Ha-ras expression. These results suggest that, in these experiments, v-Ha-ras expression was necessary, but not sufficient, for the tumorigenicity of DES-4 cells and that additional changes in the cells were acquired.(ABSTRACT TRUNCATED AT 400 WORDS)